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ABSTRACT 

PURPOSE: To provide antifuse "memory material- wherein an antifuse memory 
element- capable of' low voltage writing and high speed operation can be 
manufactured with high .yield. . 

"CONSTITUTION : This - .device is a semiconductor device wherein an antifuse 
memory element is composed of an amorphous GeSd film or an amorphous III-V 
compound semiconductor film. A means for doping the amorphous GeSi film 
with group ' III .elements, group V elements, group IV metal elements, group 
II metal, elements, etc., is adopted. As examples of . the amorphous LII-V 
compound .semiconductor film, the .following are quoted; amorphous GaAs , 
GaAlAs , • GaSb, - InN, mp, InAs,. . InSb, etc. The amorphous compound 
semiconductor film -is, doped with a dopant whdch turns the conductivity* tyi>e 
of the amorphous III-V compound semiconductor film like Zn, Cd, Se, Te, Fe',- 
Co, - Ni, Be, Mg, S, "0 and Cr to an N-type or a'?-type r Thereby an'antifuse 
memory element resistant to "noise can be manufactured. 
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^7 zl-X^^E U Jiff *KViiW* 0 T4it5*W 

S 1 i*6WJ7^77X I I I -V«Kft^i# 
Sfcrt/I^rXGeS IRE 

1 1 1 win, vsee*. i vs&jbtg** i 1 k^jr 

aAs, GaAlAs, GaSb, InN, InP, I 
nAs, I nSb^aftf^o 7^77X1 I 

I -V«fc£»¥W*«fcZn, Cd, Se, Te, F 
e, Co, Ni, Be, Mg, S, O, Cr^ifCD7^E 

^77x1 1 i-vm{t£®*m»m(Dmn®%nM& 
ohm / 4 xizhm^jyryzL-x 
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7>^fci-X**U*T#7 ; e;i/7 7X 
g e s i mftz&zmzttmt'rz^mfcmm. 

QR*fl2] »*^lfS®<D7^7rXGeS I|lc 
HI I IJ$OT3$r?£5B, A 1, Ga, In, T lfci: 
&3V>teV&7Cif§T&SN, P, As, Sb, Bifc£ 

XGe S il^*Sn**WiPbfc£©I VBI&Stc 

CWF*«4] H*3Bl*J:r««9i2E««>7 J E;P7r 
XGeSiiMZn, C d**W*H gfc£© I I K 

MMHI6] N#B5B«©7 ; E;i'7 7XI II-V* 
fc^JIM^T^yXGaAs, G a A 1 A 
s, GaSb, InN, InP, InAs, InSb/i a? 

XI I I -V«fls^«#«ftl8fCtt Zn, Cd, S 
e, Te, Fe, Co, Ni, Be, Mg, S, O, C 
r4207^77XI I I -V«ft^ft*»#K©W 

[»iB©§¥iffl&I&W] 
CO 0 0 1] 

[gfH±©fij##ffl 7*;V77X*MS#B ^ 

[0 0 0 2] 

¥1-2 7 5 2 0K^$nTVs£*n<, ^tVX7t)V 
77XS iKfc£©I V«0*S*^ 618-57^7 7 

^a-X^Uafrftl/TS lOaR, SisN*^ 
ft*»ttS idB/S 1 5 N<BS/S I0 2 |ft«i6©W3 
•*ONO|tt£©IHUR*JBV>. £©»fiyK©*&&« 
«Si*&m>*fc©&2*>*ofc. ^CTf^7>f7 40 

©*TfcO, RjjKttTftto'feX-fyyflEffl©***^ 
(SiAsTe, GeAsTe, SiGeA 
sTe, GePS, GeSbSe, GeAsSe, As 
SSe, AsSSeTe, AsSe, AsS) fc£fc» 
*©«*£»fcLfcfc©-e**. 
[0 0 0 3] 

77XS iR£m»fc7>^7:i-X**U*^fc£K: 50 
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*«fl£*ft<r<5t»7 ; E^7 7XS iKfc£©&J9£ 

[0004] *xniw»«iHEm©wi«inkL v 

®^ET#^^oJtl^iiiil)^t)^^7>5 1 7a.- 

V>7>f7a-X^ i E'JI»tW««l»iT 
S. 
[0 0 0 5] 

(1) 7>^tjx-X**U^ : f£7 : fc;i'77XGeS 
i l«-C»*-rS¥a***», (2) 7W77XGe 
S i WZ I I I&7CISS-C&5B, A 1 , Ga, I n, T 
1 &2**W*V*S*Tft*N. P, As, Sb, B 
!&£ftP-:?r«?KftKft* (3)ME<1)* 
£tf (2) C07^;P7rXGeS iRfcSnfcSHttP 
bfc£©I VJRAJWc** H->^r*#«€«**fc, 
(4) I9IS (1) *«fctf (2) ©7^77XGeS i 
RfcZn, Cd^WHg^CDI ISI*JR7C*SH 
-^r**aS«t*», (5) 7>* t fc:x-X* : EU* 

^^7^e;U7 7X i i i -v«Mb^4fc*WW-<f»j«-r 

(6) NIB (5) ©7*^77X1 I 
I - Vifc6**»#RS7 ; E;V77XGaA8 ( Ga 
AlAs, GaSb, InN, InP, InAs, In 

sbfcetr*#a«it** (7) Mia (5) 
(6) ©7^77x1 1 1 -vmt&®}*m&m\zz 

n, Cd, Se, Te, Fe, Co, Ni, Be, M 
g, S, O, Crft207^77XI I I -V«Hfr& 
***#R©»«ffl*nffl**Vittpl[fr* 

h«H-^r*#a«*s*, teaf©#a&**- 

[0 0 06] 

[flUfl] 7>^7a-X* : Ey*?K7 ; E;l'77XS 1 
BtlCftAT7 ; E^77XGeS lSm^77XI I 

tbfc»*lcttJ:0«flBE**^ttKa"C©»*a** 

0, $^tc#^^©7>5 L 7^~X^ 

e > 7^77XGe S iP^7^EJ!/77X I I I -V* 
{fc^**«#l«tt7^^7 7X*^3yWb^»K©» 

^^^W^©y^Xlc<fc0S^^^lC7C^MS 

/^xicB^;**ufWB****. 

[0 0 0 7] 

BUM] ttTSaif!lcJ:0aHHiftB»ra. 
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[0008] v»*, 2^(ommm\z^nxm^nrz 

*©7^7 7XS lil:ftA7^77XGeS i 
(ffififctttel : 9 9-9 9 : 1 £ £ 

#*7^ CCDfclTtel : lt?Z) mtfcL?t%^ 7 
^7 7XGeS iM^7W7 7XS i l$|tf)#§ 
^0)^i:ft|@ffiO4 0nmgSi:*r^a:, 
JEffi£*CD7^7 7XS i 8ltf>^2 o Vgffi&gT 
feofcfcCD#7 ^7 7*Ge S i^C0«^«K^s i0 
i iOffi^^^IS© 1 0 Vg££-r£*#T^ 

"J 7©#»*W«^fc8&¥#8*fc& D 7>?7^ 

wa*a«ttu s e cg*fftofct)0#*» 

COO. 5 a s e cS«aT?JCKaflS-r«*'bT€rS. 3 
e»C> 7^77XGeS iKOJKi¥S7^;P7rXS 

a**EE»2 0 vafl&WfcfcD»*a^W*fi*® 
£BMt>7^77XS IjRoM&RSarcfc* 

UT7 >:f 7 d-X* * U 3§T0#W£ 0 j&*|6)± LT£ 
jSttjMflUi**, COM, 7W7 7XGeSlKH 
7W7 7XS iK©MtnaHC^y*tt*CVD 

[0 0 0 9] fcfc, »B7€^7 7XS i GeK+fc 
N, P, As, Sb, B i&£0»«l!&nS»Cf 
I I I **IM&5E**B, A 1 , G a, In, TlttS 30 

Pbfc£<DI Vfli&JS&;7C*&<&W*Zn, Cd, Hg^i 

M*>ff%a*i"**ft£bTi o i8 -i o 2i hhv 
[ooio] offic, 2^©w^sntM^n 

ft 7 >^7a-X^ * U »=F>07*)V7 7 
«©7^77XS iKf:^7^77XI I I- 

[0 0 11] ?Kt>%. 7^7 7X I I I -VfflkG 
»*i*8tlT7€^77XGaAs, G a A 1 A 
s, GaSb, InN, InP, InAs, InSb& 
^^2^<0^@WlCX/^y^S^CVDS^ : fHXt: 50 
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t, cns©7 ; e;P77Xi i i-vi«b£»¥*#R 

tt*^U7©»ft*t)tt«*MC*€f<, *&»jft*>Si 

a*»iBoai«aj:t»*a^oii««ottTfc#3 
[0012] a*, MfE7^;v7rx i i i -viftt 

•*«MW*fcZn f Cd, Se, Te, Fe, Co, 
Ni, Be, Mg, S, O, Cr^if07W77XI 

I I - VM^*«#Mli$nM^5^«pi 

I I * H -/I > h £RJS*/£ t W*# * * lr> BHMfttt £ 

^*>ff%a*?***>fc£UTi o i *-i o^sc^/c 

£*lc£ 0,56 fc«*a*«fl£©fiT^«#a*«pW 
OH*^*lW*a*«ofitt«[<OfiTKff5B*fl)fi 

[0 0 13] GeSittlV-IV^i^^ 
5*#T£*tf** I V- I Vl»i#tLT^*-^S 
i CtffcSft S 1 Ctt7>f7a-X^t>J*ftl/ 
Tttl*JV>TV>ftK t^5<D\t. S i C©Hjft*t2 7 0 

orts i cdi 4 2 ot^tesaMc^K, #^a^x 
^;i/^-^7 : e;P77Xs irj;o 7^77X8 i c 

a»*a*3»«T#ftv^6-c**. 

[0 0 14] I V»7C*©+JcttSn^Pb^* 

tff«E»#a*^Ka»#a»**vittjfitae«*ff 

GeS iKK-:/** 

»*a**Ka»*a***v»»Kae«i*ft*»3&JT 

#**©«©7C#£LTtt* Au, Ag, Cu, Fe, 
Ni, Cr, Co, Mn, S, Zn 
[0 0 15] Sfcfc* *^3y>ft^«T*5SlAs 
Te, GeAsTe, SiGeAsTe, GePS, G 
eSbSe, GeAsSe, AsSSe, AsSSeT 
e, AsSe, As Stt£t>lMW<5 2 OTJKTfctt^ 
&» W«»ax-f y ^fPffl*** D 7 >^7 ^-x^ * u 

[0 0 16] Sfc, Itj&tfS 2 OTCfiUTS i 01 4 2 
Ot^fcDfctt^I I I-VlHfc6»#»»T*5GaA 
s. GaAlAs, GaSb, InN, InP, InA 
s, I nSb3&*#RJitf^ffl3W*oT^S 

a*x*;MF-***& < T&tWT7 >^7 a-X** 

UfcUTMbTViSfcSSJIfctfTfr*. I I I 

-V»ft*«**#l:BGaA S| G a A I A s , Ga 
Sb, InN, InP, InAs, InSb*S©SC 
BN, BP, BAs, BSb, A 1 N, A 1 P, A 1 A 
s, GaN, GaPfc£&&Z&Zft*>m*irtl*>l&& 
tfiS I091 4 2 0 < Ccfcl9 5 b&<> SlctDt)##a^X 
*A^-£*<Hr*0T7>*7:x-X** U tLT 
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